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5.0 Saddle Attachment Analysis 


5.1 Saddle Attachment Geometry 
Figure 1 in Reference 
1 illustrates 
the geometry 
and co-ordinate 
system of the saddles 
and skidtube. 


Lsad := 8.in 
toyer := 0.250. in 
Df:=0.438.in 
tf:=0.313.in 
wf: = 0.75.in 
ef:=0.281.in 
Dx :=0.313.in 
ex := 0.464. in 
tr :=0.250.in 


trnat:~ 
\.--lA) 
D ,') l5t) 
ctube:= I.375.in 
hf:= 6.in 
tc :=0.375.in 
cy:=2.00.in 
cz :=2.05.in 
wall :=O.IOO.in 
ts := cz - cy + wall 
ts = 0.15 'in 
nt:= 8 
ns :=4 
nc :=4 
nf :=4 


5.2 Maximum Forces and Moments 


Saddle length 
Saddle overhang 
thickness 
Saddle flange bolt holes, diameter 
Saddle flange thickness 
Skidtube 
flange thickness 
Saddle flange edge distance 
Saddle-to-crosstube 
bolt holes, diameter 
Saddle edge distance 
near saddle-to-crosstube 
bolt holes 
Saddle thickness 
at saddle-to-crosstube 
interface 
Saddle thickness 
at AN5 attachment 
flanges 
Crosstube 
radius at cuff (portion in saddle) 
Crosstube 
bore height (portion in saddle) 
Thickness 
of crosstube 
wall 
Skidtube, 
vertical 
radius 
Skidtube, 
horizontal 
radius 
Skidtube 
wall thickness 
Skidtube 
minimum 
wall thickness 
at the location 
ridge 
Number 
of skidtube 
bolt shear areas 
Number 
of saddle quadrants 
Number 
of crosstube 
bolt shear areas 
Number 
of flange bolts each side of crosstube 


In comparing 
the 05951/05953/05955/05957 
saddles 
used in 0205-594-011 
vs the 02571/02572/02573/ 
02574 
saddles 
used in 0205-634-011 
(existing 
high gear skidtube 
approved 
per TC STC SH96-88 
and FAA 
STC SR00563NY), 
the 05951/05953/05955/05957 
saddles 
have been significantly 
reinforced 
for the larger 
overturning 
moments. 
Because 
the 0205-594-011 
landing gear is softer than existing 
high-gears 
(such as 
the Oart 0212-664-101/-201 
crosstubes 
approved 
per TC STC SH01-9 and FAA STC SR01298NY), 
all other 
saddle 
loads generated 
by crosstube 
stiffness 
are less than for existing high-gear 
crosstubes 
(as verified 
by 
deflection 
testing 
per TP-0205-594-2). 
Therefore, 
this analysis 
determines 
whether 
the 
05951/05953/05955/05957 
saddles 
are capable 
of sustaining 
the larger overturning 
moment 
created 
by 
FAR 29.501 (c) and FAR 29.501 (f1). 
To be conservative, 
the moment arms used in these calculations 
correspond 
to the undeflected 
heights of the crosstubes. 


Mf:= 
(0.223.2.92.1722.lb).( 
42.00'in) 
Mf= 
47094 'lb.in 
Ma= 
(0.223 .2.37.3915.lb ).( 40.00'in) Ma = 82765 oJb.in 


FAR 29.501 (c) @ Forward 
Saddle 
FAR 29.501 (c) @ Aft Saddle 


GW := 11200.lb 
Gross weight of 212, which is most critical in Bell 204/205/212 
series 
I 
Fzsad=-. 
1.33.GW.cos( 45.deg) 
Fzsad = 5267'lb 
FAR 29.501 (f1) Vertical 
Load 
2 


Fxsad :=L 1.33.GW'sin( 45.deg) 
2 
Fxsad = 5267'lb 
. FAR 29.501(f1) 
Fwd Load 


Mysad := Fxsad.42.00.in - Fzsad-4.in 
Mysad = 200128 'lb. in 
FAR 29.501 (f1) @ Fwd Saddle 
Most Critical 


Saddle 
Material 
Strength 
This calculation 
checks the strength 
of the saddle material through the critical cross section 
illustrated 
in 
Figure 4 of Reference 
1. The estimates 
for the inertia values and the area of this cross section are also 
shown 
in the Reference 
section. 


Lf=2.63 
'in 
Lsad 
Lf:=-- 
- etube 
2 


CGx := ctube + OS Lf 
CGx = 2.69 'in 


Ix=~.[ 
(ctube+ 
tr)4 ~ ctube4J + 4. (~.tmat.Lf3 
+ tmat.LfCGX2) 
4 
12 
_ 


A :=n.[(ctube+ 
tr)2 - ctube2J + 4.tmat.Lf 
--- 
a) Stress due to Mysad and Fzsad 


Flange length 


Center of Gravity of flange 


Ix =41.15 'in4 


A =7.29'in2 


_ Mysad'Lsad 
Fzsad 
crz ,-----+-- 
2.Ix 
A 


MS5a := Fey3 _ 1 
crz 


b) Shear Stress due to Fxsad 
._ Fxsad 
TXY,--- 
A 


MS5b ;= Fsu3 _ 1 


TXY 


crz = 20177.4 'lb.jn-2 


MS5@ 


-rxy =722.31 'lb'in-2 


MS5b@ 


Stress due to Mysad and Fzsad 


Margin of Safety 


Shear stress 


Margin of Safety 


5.4 
Margin 
of Safety Summary 
MSla 
= 0.99 
Shear strength 
of saddle 
ridge, ultimate 
MS Ib = 2.49 
Shear strength 
of saddle 
ridge, yield 


MS2a = 12.09 Saddle-to-skidtube 
bolt strength 
MS2b = 18.37 Saddle-to-skidtube 
bearing 
on saddle 
MS2c = 9.69 
Saddle-to-skidtube 
shear tear-out 
MS2d = 7.18 
Saddle-to-skidtube 
bearing on skidtube 


MS3a =2.09 
MS3b =2.91 
MS3c =3.98 
MS3d =4.80 


MS4 =0.93 


Saddle-to-crosstube 
bolt strength 
Saddle-to-crosstube 
bearing 
on saddle 
Saddle-to-crosstube 
shear tear-out 
Saddle-to-crosstube 
bearing on crosstube 


Saddle splitting 


MS5a = 1.68 
Saddle stress due to Myrot and Fzrot 
MS5b = 54.38 Saddle shear stress 


6.0 Conclusion 
All margins 
are positive, therefore 
the saddle attachment 
for the 0205-594-011 
Extended 
Height Landing 
Gear meet the loading requirements 
of FAR 29.471/473/501/571. 
The drop weight for TP-0205-594-1 
will 
be increased 
to 6320 Ib, to account for the damage 
tolerance 
of ICA-0205-594 
and the requirements 
of 
FAR 29.501 (d2). The fatigue 
life of the crosstubes 
is sufficiently 
long to allow for an "on condition" 
replacement 
criteria 
in ICA-0205-594. 
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5.0 Saddle Attachment Analysis 


5.1 Saddle Attachment 
Geometry 
Figure 
1 in Reference 
1 illustrates 
the geometry 
and co-ordinate 
system of the saddles 
and skidtube. 


Lsad := 8.in 
toyer :=0.250.in 
Df :=0.438.in 
tf:=0.313.in 
wf:= 
0.75.in 
ef:=0.281.in 
Dx :=0.313.in 
ex :=0.464.in 
tr :=0.250.in 


trnat@70y 
wt\5 
O,SD6 
ctube := 1.375.in 
hf:= 6.in 
tc :=0.375.in 
cy= 
2.00.in 
cz :=2.05.in 
wall :=0.100.in 
ts:=cz-cy+wall 
ts=0.15"in 
nt:= 8 
ns :=4 
nc :=4 
nf :=4 


Saddle length 
Saddle overhang 
thickness 
Saddle flange bolt holes, diameter 
Saddle flange thickness 
Skidtube 
flange thickness 
Saddle flange edge distance 
Saddle-to-crosstube 
bolt holes, diameter 
Saddle edge distance 
near saddle-to-crosstube 
bolt holes 
Saddle thickness 
at saddle-to-crosstube 
interface 
Saddle thickness 
at AN5 attachment 
flanges 
Crosstube 
radius at cuff (portion 
in saddle) 
Crosstube 
bore height (portion in saddle) 
Thickness 
of crosstube 
wall 
Skidtube, 
vertical radius 
Skidtube, 
horizontal 
radius 
Skidtube 
wall thickness 
Skidtube 
minimum 
wall thickness 
at the location 
ridge 
Number of skidtube 
bolt shear areas 
Number of saddle quadrants 
Number of crosstube 
bolt shear areas 
Number of flange bolts each side of crosstube 


5.2 Maximum 
Forces and Moments 


In comparing 
the 05951/05953/05955/05957 
saddles 
used in 0205-594-013/-023 
vs the 02571/02572/ 
02573/02574 
saddles 
used in 0205-634-011 
(existing 
low gear skidtube 
approved 
per TC STC SH96-88 
and 
FAA STC SR00563NY), 
the 05951/05953/05955/05957 
saddles 
have been significantly 
reinforced 
for the 
larger overturning 
moments. 
Because 
the 0205-594-013/-023 
landing gear is softer than existing 
Bell low 
gear, all other saddle 
loads generated 
by crosstube 
stiffness 
are less than for existing 
high-gear 
crosstubes 
(as verified 
by deflection 
testing per TP-0205-594-5). 
Therefore, 
this analysis 
determines 
whether 
the 
05951/05953/05955/05957 
saddles 
are capable 
of sustaining 
the larger overturning 
moment 
created 
by 
FAR 29.501 (c) and FAR 29.501 (f1). 
To be conservative, 
the moment arms used in these calculations 
correspond 
to the undeflected 
heights of the crosstubes. 


Mf:= 
(0.223.3.20.1855.lb 
)'(36.100.inNf 
= 47787 -Jb.in 
Ma := (0.223.2.43-4405.lb 
).(33.40.in) 
Ma = 79727 "Ib.in 
FAR 29.501 (c) @ Forward 
Saddle 
FAR 29.501 (c) @ Aft Saddle 


FAR 29.501 (f1) Fwd Load 


FAR 29.501(f1) 
Vertical 
Load 
Fzsad = 5267"lb 


Fxsad = 5267"lb 


GW := 11200.lb 
Gross weight 
of 212, which is most critical in Bell 204/205/212 
series 


J 
Fzsad :=-.1.33.GW.cos( 
45.deg) 
2 


1 
. ( 
Fxsad :=-.1.33.GW'sm 
45.deg) 
2 


Mysad= 
Fxsad.36.1 O.in - Fzsad-4.in 
Mysad = 169056 o)b.in 
FAR 29.501 (f1) @ Fwd Saddle 
Most Critical 


• 
•,.. 


Flange length 
Lf=2.63 
'in 


Saddle Material Strength 
This calculation 
checks the strength 
of the saddle material through the critical cross section illustrated 
in 
Figure 4 of Reference 
1. The estimates 
for the inertia values and the area of this cross section are also 
shown in the Reference 
section. 


Lsad 
Lf:=-- 
- etube 
2 


CGx := etube + OS Lf 
CGx = 2.69 'in 


, 1t [ 
4 
4J 
( I 
3 
2) 
Ix ,=-' 
(etube+tr) 
- etube 
+4. 
-.trnat.Lf 
+trnat.LfCGx 
4 
12- 
- 


A :=1t.[( etube+ tr)2 - etube2J + 4.trnat.Lf- 


Center of Gravity of flange 


Ix =41.15 'in 
4 


a) Stress due to Mysad and Fzsad 


, 
Mysad'Lsad 
Fzsad 
crz ,- 
+-- 
2.lx 
A 


MS5a := Fey3 _ 1 
crz 


crz = 17156.74'lb'in-2 
Stress due to Mysad and Fzsad 


Margin of Safety 


b) Shear Stress due to Fxsad 
,_ Fxsad 
'txy,--- 
A 


MS5b := Fsu3 _ 1 
'txy 


ny 
= 722.31 -]b'in-2 


MS5b=V 


Shear stress 


Margin of Safety 


5.4 
Margin of Safety Summary 
MSla 
= 1.33 
Shear strength 
of saddle 
ridge. ultimate 
MSlb 
= 3.09 
Shear strength 
of saddle 
ridge. yield 


MS2a = 12.09 Saddle-to-skidtube 
bolt strength 
MS2b = 18.37 Saddle-to-skidtube 
bearing 
on saddle 
MS2e = 9.69 
Saddle-to-skidtube 
shear tear-out 
MS2d = 7.18 
Saddle-to-skidtube 
bearing 
on skidtube 


MS3a = 2.09 
Saddle-to-crosstube 
bolt strength 
MS3b = 2.91 
Saddle-to-crosstube 
bearing on saddle 
MS3e = 3.98 
Saddle-to-crosstube 
shear tear-out 
MS3d = 4.80 
Saddle-to-crosstube 
bearing 
on crosstube 


MS4 = 1.28 
Saddle splitting 


MS5a = 2.15 
Saddle stress due to Myrot and Fzrot 
MS5b = 54.38 Saddle shear stress 


6.0 Conclusion 
All margins are positive. therefore 
the saddle attachment 
for the 0205-594-013/-023 
Extended 
Height 
Landing 
Gear meet the loading 
requirements 
of FAR 29.471/473/501/571. 
The drop weight for 
TP-0205-594-4 
will be increased 
to 7036 lb. to account for the damage 
tolerance 
of ICA-0205-594 
and the 
requirements 
of FAR 29.501 (d2). The fatigue 
life of the crosstubes 
is sufficiently 
long to allow for an "on 
condition" 
replacement 
criteria 
in ICA-0205-594. 


